V(D)J recombination and DNA repair: lessons from human immune deficiencies and other animal models.
V(D)J recombination not only represents the main mechanism for the diversification of the immune system, it also constitutes a critical checkpoint in the development of both B and T lymphocytes. While a defect in V(D)J recombination leads to severe combined immune deficiency, a deregulation of this process can participate in the onset of lymphoid malignancies. The careful analysis of human severe combined immune deficiency patients as well as engineered murine models provided several new interesting insights into the physiopathology of the V(D)J recombination process. A new factor of the V(D)J recombination/DNA repair machinery, Artemis, was identified based on its deficiency in human severe combined immune deficiency patients. It also became evident from knockout mouse studies that DNA repair factors that participate in V(D)J recombination can be considered as genomic caretakers. While V(D)J recombination was first recognized as a critical checkpoint in the development of the immune system, the discovery of several DNA repair factors that participate in this reaction shed light on more general aspects of genomic stability and cancer predisposition.